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(54) RARE GAS DISCHARGE LAMP, RARE GAS DISCHARGE LAMP LIGHTING DEVICE AND 
LIGHTING SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a rare gas 
discharge lamp having a stable electric discharge, rarely 
generating a flicker of the electric discharge, having good 
radiation efficiency of ultraviolet rays even when power 
consumption is large, having a rarely saturated light output, 
and provided with an external electrode and to provide a 
rare gas discharge lamp lighting device and a lighting 
system using this discharge lamp. 

SOLUTION: An external electrode arranged on the outer 
face of a translucent discharge container 1 is used for at 
least one of a pair of electrodes 3, 4 arranged on the 
slender translucent discharge container 1 sealed with a 
discharge medium mainly made of rare gas and having the 
outer diameter D mm. thickness (t) mm and relative 
dielectric constant satisfying the formula 0.01<t/(D.&epsi;) 
<0.05. When the electrostatic capacity of the translucent 
discharge container 1 is reduced and the impedance of the 
translucent discharge container 1 serving as a current 
limiting impedance is properly increased, a constant 

current circuit is obtained, thus an electric discharge is stabilized, and a flicker of the electric 
discharge rarely occurs. When the outer diameter of the translucent discharge container 1 is 
increased to satisfy the above formula, the heat radiating area of the translucent discharge 
container 1 is increased, thus the temperature rise of a discharge medium is suppressed and the 
light output is rarely saturated. 
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[0124] eucjovvr, «*nit/D - £ mm** 

[0125] t/D • £ tt. IMt*»z:KH:«»-es> 
ttv^. &m<^bo#riS5%^T^&ixfcf. *«± 
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[0 16 6] «Jt#«2tt, LaP04:Ce. Tb^ 

[0 16 7] ^9tt, *SUfe^»O^^Sc«9 
«3*5J:tFrt»fta4 05fi»-e8t*l 7 2nmtt*l 

So #nm<omxK*v* «*«*•* * tixm><D*i 

«*ftlB^"r*. IfifeUfc^Tft*^ 7V*-*"Yla* 
[0 16 8] _bl5^^^V^-C, 

[0 16 9] IHil 

[0170] Hi^v^-r. tttttt^*r^ife» (kHz) 
ft. -tft^h^t". 

[0 17 1] -rt£t>%, *ft<fct>lMH»*T»ICfco 

TfilbMWtt, *«rJ«*WsBBWft<-*^*>*- 
[0172] iai 5H ^ot^^tei^y^f 

[0 17 3] co^7ti, *wraffi0>flHi 

ft30X300Xl 0~ e m 2 — S^U** 5 ^ 

Afffl«»5 0 kH z K*5V^-CMtfc«l^ 7^1 
^517 0 mA-«lC&S #<OB«W«mftW*bfc« 
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[0174] #33, WMWEti* 20 00 VyL±Xtt.WL'b 
«*»d5 3/tF/m 2 EUi-CfcHtf £v \> 

to i 7 5] Bicfcvvc. &mnm&mm^t£*><Dnn 

^ft (/iF/m 2 ) mtottftitiQXm (V) 
[0176] ^tiLmm^K. 9 V>&n'®Zt& 3 n F/m 2 

[0177] *38K<0*^^tfrtt7^| 
[0178] 017(i, (^C<fc*:{ll®0-e£>5 o 

[0179] 3-igic*5vvt\ mi km-Uft\o\,^Tte 

[0 18 0] *HK*JBKt, LTft»«ffij&s»fc 

So 

[0 1 8 1] i-ftfr*^ rtWt«4tt, —#0>»|ftK4 

A. 4 B^^^«^^l^f^5g«c^-r5Ci ( J:tcJ: 

[0182] fc*3 % 33ttefe®^iir±. rt»<o**ff 

[0183] il8fi, ^HO*** JMK? >*<om 

[0 18 4] SlCcfcWC* 01 tH— «MMcoVvCI4l^ 

[0 18 5] *Jt)fcMir2« *^artt9^ift^«B« 

[0 18 6] i-ftfc%. -»^S«i3A, 3B#7 

1 a *«EA/"C«IB»«lbreKSiLrv^. 
[0 18 7] Hi 9 ft. *Xno*jtf^ttl|9^JtUT 

[0 18 8] 0l£*5V>T. ■! &N-«^KCOV^Trin 

[oi89] ii ni&mtii&mnM. i 2 «S5j^^«st 

[01 90] ffiJHftffi&fli I2tt, XJBft'f >v<— $r 

m 4 £ 0>f^fc: tr— 2 k V£4T^KJS*S!*mffiS: 
[0191]i20H, #3BW<G*;tf*»S7 V^/j£*T 
[0 19 2] SHd*5V>T, SI 6*5£tr01 9 «bf^— & 



[0 19 3] 4Rr;tf*m7 0 l 6tc^1-tf>£|^ 

[0194] i^&tta^s i 2 wt, nAttx&iBitt 1 

2a. ttl^h7^12b, ayrVf 1 2 c&JlU^ 
-fa— Kl 2d^bfll^$ttTVN^ 0 
[0 19 5] ftJ€&%£[slBl 2 ate. -{y^-^d^ 

ft 9 , ii^»:3 o k H z &±ojESttoAASS»«£ 

[0196] tbl^J h 7 1 2 b (O 2 2c3£|><£>— Sgli x 
a J^X* 12c^ Lt-^ftH^4A, 4 B lilft 

4 A. 4Bfi|^m^^So 

[0 19 7] ^-f*— Kl 2 ^o^y- ftP=>>' 

r/- tow* $ v * * . 

[0 19 8] ^«S3» % ftttSftTV^. 
[0199]^p tt, W«*SE««ffi©jE<Oi|£atB: % 

*Hi4A, 4B43±lWtt«S3^W^riBiai$n^ 

[0200] 0 2 i r*. **w^>*jtf^iwt7^^*r 
[0201] 0ic*>^t, 020 km— M#\£^X\i 

[0 20 2] IE^»t©il5^^^i«®ESr 
^«^43iim§P«iO^jC^UT01 6 K^-f <D 

[0203] -r&fc>*>, jEtt»o?««iftas**si*'r<5 

U Wmti4^fit<!:t)^ 
[0204] *Stl»K«)ttK2 % 020 \£7jk-r$t#X 

[0205] 022 tt. X&tU? >-7<om 

^MMM %7F~r— JEW 0*5 J: if IbIRSB "Cfo 5 0 
[0 2 0 6] 0*^:*5v^r. 01 £pg— it&vco^xttm 

[0 20 7] &mn&mrt % m^mt ^-ctsmtzftu* 

[0 2 0 8] -tftfrh. 3*©^7iM7y/D 
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j&sgBRSfrX^S. #fl*»«ffi3a. 3b. 

£;t^xv^So 

[020 9] ftJf^titM? ISZTD L 

S„ Mfttz:* *^«t9^DL 0 oa»HWM 

L R . DL G , DL B I1 1|©*9-**«^C 
[0 2 11] #7— SBftM* hCPLYfcjMTf *fc 

[0 2 12] r*U£#UX. ^Ii3a, 3b, 
3ntt, ^W^Sa, Sb, S n*5 

5o 4WWMHB3a, 3 b. •••> 3nlt tt 

[0 2 13] ^Ht, fciittf»WJW9^L 

P 1 a##fe«&#U {fe#*>*M* 
Jnifci&fefc: * o X jtfe «6ft LX S * 5 fc* £ * . - 
*lc##ftfiiW8*tHW^*«T9 wfca*X# 

[0 2 14] 02 3H *»«©*^*k«^^«>* 

7 J:t«r^^*«9 v^*r»«©« 5 cd 

«r*i— «9J^ 3EB 0 *s <fc E X *> S * 
[0 2 15] Bfc^v^X* B2 2i:lRl— »5W!iov^"Ctt 

[0216] ^mm^mtXs «iMtn*>»aH*«**fc 

Xj^& So 

[0 2 17] i-**t>, Rgf^MF^^^tS 



[0218] 02411 ^|^^M7 y^«>* 
[0 2 19] Bl^*^X. (£12 2 tPI-»»fcoV>Tri 

«—»»«:«■ uxi&9ir4€B&l-So 

[0220] **«W«t>*fc, 
Sic J: S *# * *«*>»h, £ WW S J: 5 b X 

S ^Xj^^ So 

[ 0 2 2 1 ] V**t». rttt«I4tC*7 

it«c^ i o u jt>>o»gt^^«ti^-ett 

5 [°0222]@25 *£93<DJR03£S«>» 1 

So 

[0223] BIC*5V>X> 2 1Jit^»t7^ 2 
2ttSJWS, 2 3t4fttfc1fc«tX;fcS. 
[0 2 2 4] W^i7^2 U4, Bl6iC7Pi-« 

&%mtt$ijf*i%M7 ^?xhz>o 

[0 2 2 5] 2J4, rtffi#JMtoRitffifc##* 

-2 2 a 14. fti7^2 1 *BL&tm<Dl*&\ZtmtZ 
[0 2 2 6] ^itm«2 3F4, Rlt«2 2 4>Bn«t£e 
[0 2 2 7] *5bX. *««*2 3«riiiSU*:*«rx 

[O 2 2 8]026H *»^<0B^»«<0*2©*llll 

eSIUX&So 

[0 2 2 9] Uic*5V^X. Bl S&#fcoi*xr4G) 
— #-©-«rWLXttWtt*lfrr*. BW* 3 1tt»W* 
3 2147^*^- 3 3tt8l#«XS> 

So 

[0 2 3 0] #^JW7^3 1*4, iU^l 

7y^tl-iit^6 0 

[0 2 3 1] 9 S 2ft* ««9^3 1* 

^a-TSt^lC. 3 3 UXV^ 

So 

[0 2 3 2] **«3 314, aWT^ 9/HW*»bft 

So 

[0 2 3 3] UfctfoX. *3bR3 3(D«nfi|:*ft*if 

(D&tfW (Ba*Uftv\ ) «ririfia>€>J!WH"S 0 

[0 2 3 4] HI 2 7 t4, *5lW<Ofi|^*«^ 3 O^JS 
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[o 2 3 s] ^tc*$^-c. a \n&x ^mi? ^-7 ^ 4 
2 rig3fc£g\ 4 3 ttm^&msim. a a xm$MWM 

[0 2 3 6] ^r^M7yy4 1lt El 1 iC^-ffiftt 

So 

[0 2 3 7] &ft^&A 2tt, JBWffid»fe©RJB3fcSrS 

[0 2 3 8] flr-»#aaa^a 4 3 ^f^4 znmii 

[0 2 3 9] SJH«4 5J2. ^&l7>/4 1 

[0240] tr-* 46li, ^J:<D^*j£^£jRjttL 

[0 2 4 1] *o Lt, t^»t7^4 l*5j;t^ 
3fc^4 2 t , 2MMMra4 4 £*S*tttlcfefci-£o 

Tv^<i§m-e^3fc^4 2^i5^rr»jic^bTi:^^ 

[0242] *&teMn<omvmi&mmn. m^m. << 

[0 2 4 3] ^!§^<?5M^^aO|R 4 (K>mm 

[0244] sicaswr. 5 xtxm^M^mm^w. 5 

[0 2 4 5] ®«^^«^:^5 1 f^®tC^®5 
[0 2 4 6] ^7^*7^xyh5 2^ 02 2 

[0 2 4 8] 



[02491 0. 0 1< t / (D • c ) < 0 . 05 

Sri 0-1 8mm. mfir^^^^i?)co^as^^0. 1 
— 0. 3W/mm(a x ;&«&#<£>£tAJ££ 2 0 — 60 

[0 2 5 0] St^3 0^jrj:n«, ^^r^r^ft 
M10 0 kH z^LLKLrti^lcJ: *K &m<D*>bo 

[0 25 i] gt^4o^^tcj:n«, muxfimwrn 

[0 25 2] I/S<0. 5 (A/mm 2 ) 

tea* 2 k v&T<o&mtt?Litns</i'Xtt&mv£tL 

[0 2 5 3] f»^6 0|g|giCj:H^ ^xt^sbws 

[02 54] 7 (omm\^xti^ tojtxmytmc 
immm * ht*j t) . shunts ^ « ^ <o m tc 

Ic^^jgcm^r^ $^r5 r i: frX% Z> <D 

x, ¥\z&m%%t#*%cm : 7 Z t 

[0 2 5 5] t»^8(D|6^^J:tt«C. f»*«l^V>U 
[0 2 5 6] »*«9<D*Wfcitttf. ^DxiT^V^m 

«*■ 1 Ajo£itj&trm&%k& f Hz ^u^^^ic ^ 

[0257] OI/47tf X10 3 (F) 
»^10(D^^J:nW!. §1^1 #V>L 7 
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[02] rac<»/j>«*ranH 

;£&^0 

[0 5 ] ^^WMr7 v^oa*tttW»*«)^ttS$ 

[08] *^^jk«^v^rt»it««>*ffiaifc*H"5 
[09] ^i&mofttf^ftte 1 ? yrfiM i <o^m^Ki- 

*J&rBo0 

[010] ^C<rt»*«* J E(^*^5Wttfc^WffiH 
[011] *»9I«>#^*«^^^*K2«>*16*K 

Sr^i-jE3a0 

[012] D < ^»ft«^3l«*fc*SiB0 
[013] H C< *^||*3t«*«r^i-K»!fl^cWrffiH 
[01 4] **WoJSc«9v^«)*3<o«li^tRlc*5rt 

[015] **W^>**9V^<0j|l3O*ll5JglBl^*3V^ 

[016] **w«>*^*k«9^^!B4<o*«^« 

[01] 



St^-TjE®0 

[017] £ < tt*«B5H 

[018] j&mnftlt^l&My soV)* 5 oSBBMi 
^^i"^®f®0 

[019] ;*«0!0>*;*f*Sc«9 ^^*T««©JB 1 o 

[020] :*«w«>*;tr*«m7 ^jfMTIM©* 2 s> 
[02 1] ^p^t^^^l7 y^MiM 3 
[02 2] ^Mol&^ttW^v^JKeo**** 

[023] *»w^*^f^*k«9 v^*^^ 7 (Dm&j&n 
•r— je® 0*5 «t t^isi^s0 

[02 4] (Df^f^M7 8 

33 ,fc 7 y«ffl»«>* 6 o**^«l«r^ 

[02 6] 2 O^fef fit UT<0 

[027] **w^kws6»«>* 3 (o^mmmt tt© 

[028] #^G3]$K2£ft<Z>SB4 (Onffi&teb VX<D 
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